Listeria monocytogenes evades killing by autophagy during colonization of host cells.
Listeria monocytogenes is an intracellular pathogen that is able to colonize the cytosol of macrophages. Here we examined the interaction of this pathogen with autophagy, a host cytosolic degradative pathway that constitutes an important component of innate immunity towards microbial invaders. L. monocytogenes infection induced activation of the autophagy system in macrophages. At 1 h post infection (p.i.), a population of intracellular bacteria ( approximately 37%) colocalized with the autophagy marker LC3. These bacteria were within vacuoles and were targeted by autophagy in an LLO-dependent manner. At later stages in infection (by 4 h p.i.), the majority of L. monocytogenes escaped into the cytosol and rapidly replicated. At these times, less than 10% of intracellular bacteria colocalized with LC3. We found that ActA expression was sufficient to prevent autophagy of bacteria in the cytosol of macrophages. Surprisingly, ActA expression was not strictly necessary, indicating that other virulence factors were involved. Accordingly, we also found a role for the bacterial phospholipases, PI-PLC and PC-PLC, in autophagy evasion, as bacteria lacking phospholipase expression were targeted by autophagy at later times in infection. Together, our results demonstrate that L. monocytogenes utilizes multiple mechanisms to avoid destruction by the autophagy system during colonization of macrophages.